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OCOEEHHOCTH rAMETOrEHE3A, 4>OPMHPOBAH HR 3HrOTbI H 
OOKHHETbl y HEKOTOPbIX BHAOB TEMOnPOTEMfl 
(HAEMOSPORIDIA: HAEMOPROTEIDAE) nTHLl, IN VITRO 

T. A. BajibKioHac, T. A. EmoBa 


npoBe^eHO cpaBHHTejibHoe H3yneHHe raMeToreHe3a, (J)opMHpoBaHHH 3HroTbi h ooKHHeTbi 
y Haemoproteus balmorali, H. dolniki, H. fringillae, H. majoris Ha CBeToonTHnecKOM ypoBHe 
in vitro. BbiHBJieHbi npH3H3KH, KOTopbie MoryT 6biTb Hcnojib30BaHbi npn onpeAejieHHH sthx 
OAHOKJieTOMHblX >KHBOTHbIX. FIpOHJIJIIOCTpHpOBaHa B03M0>KH0CTb COCT3BJieHHH OnpeAe.JIHTe.JIbHbIX 
Ta6jiHu bhaob reMonpoTeHA c npHBAeneHHeM cbgachhh no pa3BHTHio napa3HTOB in vitro. 

IlpoBeAeHHoe paHee cpaBHHTejibHoe HCCAeAOBaHne raMeToreHe 3 a, (j)opMnpo- 
BaHHH 3 HroTbi h ooKHHeTbi y reMonpoTeHA (Haemoproteidae) nTHu b ct 3 h- 
AapTHbix ycjiOBHHx in vitro (BajibKioHac, E>KOBa, 1993) ho 3 boahao ByHBHTb 
pan XOpOLUHX npH 3 HaKOB, KOTOpbie MOryT 6 bITb HCn 0 JIb 30 BaHbI B CHCTeMaTHKe. 
CpeAH 3 thx npH 3 H 3 KOB npe>KAe Bcero cjiejxyej OTMeTHTb AJiHHy MHKporaMeT, 
CTpoeHHe 3 HTOT, MOpC^OJIOrHHeCKHe OCOSeHHOCTH TpaHC(})OpMaUHH 3 HrOTbI B OOKH- 
HeTy, pa 3 Mepbi ooKHHeT, a TaK>Ke CKopocTb (J)opMHpoBaHHH ooKHHeTbi in vitro. 
HaKoruieHHe HH(J)opMauHH no ocoOchhocthm pa 3 BHTHH reMOcnopnAHH (Haemo- 
sporidia) b craHAapTHbix ycAOBnnx in vitro cymecTBeHHO pacumpneT CBeAeHHH 
o Me>KBHAOBon AHBepreHunn, no 3 BOJineT yTOHHHTb cTaTyc pnAa bhaobhx Ha- 
3 B 3 HHH, a T 3 K>Ke npeAOCTaBAneT opnrHHajibHyK) HHC^opMaunio aah (})HAoreHe- 
THHeCKHX HCCJieAOBaHHH. 

B HacTonmen pa 6 oTe npHBOAflTcn HOBbie AaHHbie no ocoOchhocthm pa 3 - 
bhthh in vitro HeKOTopbix reMonpoTenA nTHu, raMeTOUHTbi KOTopbix noxo>KH, 
a BHAOBan AHC^epeHunaunn OTHOCHTeAbHO CAO>KHa. 

MATEPHAJ1 H METOAbl 

MaTepnaA co 6 paH Ha BnoAornnecKon CTaHunn 3 ooAornnecKoro HHCTHTyTa 
AKaAeMHH HayK Poccnn Ha KypmcKon Koce BajiTHHCKoro Mopn b Mae 1992 r. 
FItHU OTA a BA H B 3 A H CTaUHOHapHbIMH AOByiHKaMH Pbl 6 aMHHCKOrO THna H nayTHH- 
HbiMH ceTHMH, 6 paAH y hhx KpoBb h 0 Tca>KHBaAH b cneunaAbHbie caAKH. 
Ma 3 KH KpOBH BblCyUJHBaAH Ha B 03 Ayxe, (J)HKCHpOBaAH MeTaHOAOM, OKpaUJHBaAH 
a 3 yp- 303 HH 0 M no POMaHOBCKOMy H MHKpOCKOnnpOBaAH. CaMUbI COOTBeTCTByiO- 
mnx bhaob nTnu, b kpobh KOTopbix perncTpnpoBaAacb nncTan HHBa 3 nn cootbct- 
CTByiOlUHMH BHAaMH reMOnpOTeHA, HCnOA b 30 B 3 AHCb B AaAbHeHUJHX HCCAeAO- 

B3HHHX. CpeAH hhx 2 3 h 6 ahk 3 (Fringillci coelebs L.), 3 apa>KeHHbix Haemo¬ 
proteus dolniki Valkiunas et Iezhova, 1992; 1 3 h 6 ahk, 3 apa>KeHHbin H. fringillae 
Labbe, 1894; 2 MyxoAOBKH-necTpymKH [Ficedula hypoleuca (Pall.)], 3 apa- 
>KeHHbie H. balmorali Peirce, 1984 (=//. bacillaris Valkiunas et Iezhova, 
1991); 1 AyroBon neKaH [Saxicola rubetra (L.)], 3 apa>KeHHbin H. balmorali ; 
1 6 oAbuiaH CHHHLta (Parus major L.), 3 apa>KeHHan H. majoris (Laveran, 1902). 
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TaSjiHija 1 


raMeToreHe3, (fcopMHpoBaHHe 3HroTbi h ooKHHeTw 
y Tpex BHflOB reMonpoTeHfl (Haemoproteidae) in vitro 
Table 1. Gametogenesis, zygote and ookinete formation 
of three species of haemoproteids (Haemoproteidae) in vitro 


CTaflHH pa3BHTHH 


BpeMH nOCJie 3KCn03HItfiH KpOBH, 
coflepxcamHeH 3pejibie raMeTonHTbi, Ha B03ayxe 


MHHyTbl 


qacbi 


10 


15 


30 


45 


1.5 


3 6 12 24 48 


r aMeTOIJHTbl 
QKpyr jihiotch, 2 , 6 


raMeTonHTbi noKH^aiOT 
apHTpOHHTbl, 3 , 7 


MaKporaMeTbi, 4 


SKctJjJiarejiJisnmsi, 9 


▲ 


MHKporaMeTbi, 10 


OnnoflOTBopeHHe 
MaKporaMeT, 11 


3HroTbi, 12 


Ha*iaJibHbie CTaflHH 
4 >OpMHpOBaHHH 
OOKHHeT, 13 


A 


A 


CpeflHec4>opMHpoBaHHbie 
OOKHHeTbl, 14 


A 


OOKHHeTbl C OCTaTOTOblM 
TenoM, 15 


A 


OoKHHeTbi 6 e 3 ocraioraoro 
Tena, 16 


IIpHMe*iaHHe. Mncjia b rpa<£e „CTaAH a pa3BHTH5i” cooTBeTCTByioT CTaAHHM Ha phc. 1. Bhaw 
reMonpoTeAHA: ■ — Haemoproteus majoris , • — H. balmorali , A — H. dolniki, OTcy tctbH e 3Haica - 
BpeMeHHwe HHTepBajibi, b kotopwx napa3HT Ha cooTBeTCTByiomeft CTaAHH pa3BHTHH He o6HapyaceH. 
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MHTeHCHBHOCTb 38pa>KeHHH nTHU, KOTOpbie 6bIJlH HCn0Jlb30B8HbI B 3KCnepH- 
MeHTe no onpeAejieHHio cKopocTH raMeToreHe3a, (j)opMHpoB8HHH 3nroTbi h 
ooKHHeTbi in vitro cocTaBjinjia 6 raivieTOUHTOB Ha 1000 apnTpouHTOB (95%-hmh 
AOBepnTejibHbiH HHTepBaji 2-f-12) y 3n6jiHKa, 3apa>KeHHoro H. dolnik'v, 
21 (13-^30) y MyxojiOBKH-necTpymKH, 3apa>KeHHon H. balmorali ; 12 (6-^20) 
y SojibinoH cHHHUbi, 3apa>KeHHOH H. majoris. 

KpoBb 3apa>KeHHbix nmu 6pajin H3 cepAua, ObicTpo noMemaAH Ha qaco- 
BOe CTeKJlO H pa3BOAHJlH 3.7%-HbIM paCTBOpOM UHTpaTa H8TpHH B COOTHOUieHHH 
1 qacTb pacTBopa Ha 4 qacTH kpobh. Hepea onpeAeAeHHbie npoMe>KyTKH Bpe- 
MeHH nOCJie 3KCn03HUHH KpOBH Ha B03Ayxe (Ta6jl. 1) rOTOBHJIH M83KH. Hx Bbl- 
CyUIHBajlH Ha B03Ayxe, (J)HKCHpOBaJlH MeTaHOJIOM, OKpaUIHBajlH a3yp-303HHOM 
no PoMaHOBCKOMy h MHKpocKonHpoBajiH. ,H,ah npeAOTBpameHHH SbICTporO 
BbicbixaHHH pacTBopa c KpoBbio qacoBoe CTeKJio noMemajin b qauiKy EleTpn, 
Ha AHO KOTOpOH KJiajlH CMOHeHHblH B AHCTHAAHpOBaHHOH BOAe J1HCT (})HAbTpO- 
BajibHon OyMarn. PaOoTa BbinojmeHa b ycAOBHnx jiaOopaTopnn, r^e TeMnepa- 
Typa B03Ayxa noAAep>KHBajiacb Ha ypoBHe 18—20 °C. 

HacTonman paOoTa — AornqecKoe npoAOA>KeHHe paHee npoBeAeHHoro hc- 
cjieAOBaHHH no H3yqeHHio pa3BHTHH reMonpoTeHA nmu in vitro (BajibKiOHac, 
E>KOBa, 1993). 

KoAAeKUHOHHbie npenapaTbi co BceMH onncaHHbiMH b AaHHOH CTaTbe CTa- 
AHHMH pa3BHTHH reMOnpOTeHA XpaHHTCH B HHCTHTyTe 3K0A0THH, V. BHAbHIOC 
(JlHTBa) 


PE3yJlbTATbI 

llpouecc raMeToreHe3a, onAOAOTBopeHHH, (})opMHpoBaHHH 3nroTbi h ookh- 
HeTbi y Haemoproteus balmorali, H. dolniki, H. fringillae w H. majoris in vitro 
npoxoAHT no cahhoh cxeMe (pnc. 1—3). 3pejibie raMeTOUHTbi yKopaqnBaiOTCH, 
OKpyrAHiOTCH h noKHAaiOT 3apa>KeHHbin spnTpouHT. Ka>KAbin ocboOoahbluhhch 
H3 KAeTKH-X03HHHa MaKporaivieTOUHT TpaHC(})OpMHpyeTCH B MaKpOraMeTy, 
a MHKporaMeTOUHT — npeTepneBaeT 3KC(})AareAAHUHK), b pe3yAbTaTe KOTopon 
c[)opMHpyeTCH KpynHoe ocTaToqHoe TeAO h 3MeeBHAHbie MHKporaMeTbi. MaKcn- 
MaAbHoe qncAO nocJieAHnx paBHO 8. Cpa3y nocAe noHBAeHHH MHKporaMeT 
OTMeqaeTcn onAOAOTBopeHne MaKporaMeT h (})opMHpyeTCH 3nroTa, KOTopan 
qepe3 onpeAeAeHHoe BpeMH TpaHC(J)opMHpyeTCH b yAAHHeHHyio ooKHHeTy. Pa3- 
BHTHe OOKHHeTbl BKAIOHaeT CTaAHIO (J)OpMHpOBaHHH OCTaTOqHOrO TeAa, KOTOpoe 
OTAeAHeTCH OT OOKHHeTbl H COA^p>KHT qaCTb UHTOnAa3MbI H Bee nHTMeHTHbie 
rpaHyAbi hah OoAbmyio hx qacTb. 3th npeBpameHHH y Bcex 4 H3yqeHHbix bhaob 
in vitro npoxoAHT eAHHOo6pa3HO. Tan KaK pa3BHTHe H. fringillae in vitro 
bo Bcex AeTaAHx cooTBeTCTByeT H3yqeHHOMy paHee (BaAbKiOHac, E>KOBa, 
1993), ero onncaHHe AaAee He npHBOAHTcn. XteTaAbHbiH aH8AH3 H3yqeHHoro 
npOUeCCa BbIHBHA HeKOTOpbie BHAOBbie OTAHHHTeAbHbie OCOSeHHOCTH, KOTOpbie 
ycAOBHO mo>kho p83A^AHTb Ha 2 rpynnbi — Mop(J)OAornqecKHe npH3H8KH h 
OCOSeHHOCTH, CBH3aHHbie CO BpeMeHeM (J)OpMHpOBaHHH Tex HAH HHbIX CT8AHH. 
PaccMOTpHM 3 th ABe rpynnbi npH3HaKOB noApoOHee. 

Bhaob bie pa3AHqnn b Mop(J)OAorHH HeKOTopbix c t a- 
A h h pa3BHTHH reMonpoTeHA in vitro. Bee H3yqeHHbie bham 
OK 83bIBaiOT OTHOCHTeAbHO CHAbHOe B03A^HCTBHe Ha 3apa>KeHHbIH 3pHTpOUHT 
b MOMeHT ocBo6o>KAeHHH H3 Hero. Han6oAee CHAbHoe B03ACHCTBne Ha spnTpo- 


1 ABTopbi rjiy6oKO npH3HaTejibHbi coTpy^HHKaM BnojiorHMecKOH ct3huhh 3HHa AH Pocchh 
3a npeAOCTaBJieHHyio npenpacHyio B03M0>KH0CTb npoBe^eHnn HCCJie^OBaHHH Ha ct3hu,hh, noMomb 
npw c6ope MaTepnajia h KOHcyjibTauHH no opHHTOjiorHH. 
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Phc. 1. raMeToreHe3, cf>opMHpOBaHHe 3HroTbi h ooKHHeTbi Haemoproteus balmorali in vitro. 

Ha pac. 1—3: /, 5 — 3pejibie MaKporaMeTOUHT (/) h MHKporaMeTOUHT (5) b nepHc^epHuecKOH KpoBH 
nTHu jx o Haqajia raMeToreHe3a; 2 — 3 — OKpyrvifliomHHCH MaKporaMeTOUHT; 4 — MaKporaMeTa; 6 — 7 — OKpyr- 
jiHiomHHca MHKporaMeTOUHT; 8 — CBo6ouHbifl MHKporaMeTOUHT; 9 — 3Kc4>JiarejiJiHUHH; 10 —MHKporaMeTbi; 
11 — onjioAOTBopeHHe MaKporaMeTbi; 12 — 3HroTa; 13 —HauajibHau cTa^HH (|)opMHpoBaHHH ooKHHeTbi; 
14 — cpeAHec4>opMHpoBaHHaH ooKHHeTa ; 15 — ooKHHeTa c ocTaTOHHbiM tcjiom; 16 — ooKHHeTa 6e3 ocTaTOM- 
Horo Tejia; bk — BaKyojib; oct — ocTaTOMHoe Tejio; m — nHrMeHTHbie rpaHyjibi; nti — H,apo napa3HTa; 

H9 — HAPO apHTpOUHTa. 

Fig. 1. Haemoproteus balmorali gametogenesis, zygote and ookinete formation in vitro. 
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Phc. 2. raMeToreHe3, (JjopMHpoBaHne 3 HroTbi h ooKHHeTbi Haemoproteus dolniki in vitro. 
06o3HaqeHHH TaKHe we, KaK Ha pnc. 1. 

Fig. 2. Haemoproteus dolniki gametogenesis, zygote and ookinete formation in vitro. 
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Phc. 3. raMeToreHe3, (fopMHpoBaHHe 3HroTbi h ooKHHeTbi Haemoproteus majoris in vitro. 
06o3HaqeHHH Tanne >Ke, Kan Ha pnc. 1. 

Fig. 3. Haemoproteus majoris gametogenesis, zygote and ookinete formation in vitro. 
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Uht 0Ka3biBai0T OKpyrAHBuiHecfl raMeTouHTbi H. dolniki. ripn stom apnTpouHT 
yMeHbuiaeTCH b pa3Mepax, a ero ha po CMem,aeTCH Ha nepH(j)epHK) (pnc. 2, 3, 7). 
HecKOjibKO MeHbmee BjiHHHHe Ha apHTpouHT h ero aapo OKa3biBaioT raMeTO- 
UHTbi H. balmorali (pnc. 1 , 3, 7) h H. majoris (pnc. 3, 3, 7). FIpHqeM 
ManporaMeTouHTbi H. majoris qacro noKHAaiOT MoptjxoAornqecKH He H3MeHeH- 
Hbie apHTpouHTbi (pnc. 3, 3). MnKporaMeTouHTbi H. majoris o6biqHo OKa3bi- 
BaiOT 6ojiee cnjibHoe B03AencTBHe Ha KjieTKy-xo3HHHa, qeM MaxporaMeTOUHTbi 
(pnc. 3, 7). 

OcBo6oAHBuiHecH H3 apHTpouHTOB MaKporaMeTOUHTbi Aa iot HaqaAO Manpo- 
raMeTaM. Ohh OKpyrAOH cf)opMbi, cc>Aep>KaT xoporno pa3AHqHMbie HApo h rpa- 
HyAbi nnrMeHTa. CTpoeHHe MaxporaMeT HAeHTHHHO y Bcex H3yqeHHbix bhaob, 
a pa3Mepbi npaKTHqecKH coBnaAaiOT (Ta6ji. 2). 

riocAe ocBo6o>KAeHHH H3 apHTpouHTOB y MHKporaMeTouHTOB Bcex BHAOB 
OTMeqaeTCH 3 KC(|)AareAAHUHH (pnc. 1, 9\ 2, 9\ 3, 9). Ha 3toh ct3ahh pa3BHTHH 
xoporno pa3AHHHMO KpynHoe ocTaToqHoe Tejio, ot KOToporo b pa3Hbie CTopoHbi 
6ecnopHAoqHO otxoaht >KryTonoAo6Hbie BbipocTbi, Aaiomne HaqaAO MHKpora- 
MeTaM. OopMa ocTaToqHoro TeAa OKpyrjian hah OBaAbHan. OcTaToqHoe TeAO 
y H. dolniki HHorAa HMeeT mapoBHAHbin BbipocT, 3HaqeHHe KOToporo He H3- 
BecTHO. MaKCHMaAbHoe hhcao MHKporaMeT paBHo 8. CTpoeHHe MHKporaMeT 
y Bcex H 3 yqeHHbix bhaob haohthhho (pnc. 1, 10 \ 2, 10 \ 3, 10 ). Ohh npeACTaBAHioT 
co6oh 3MeeBHAHbie TeAa c 6oAee (pwc. 2, 10 ) hah MeHee (pnc. 1, 10 \ 3, 10 ) 
Bbipa>KeHHbiM ueHTpaAbHO pacnoAO>KeHHbiM hapom. Pa3Mepbi MHKporaMeT 
y H3yqeHHbix bhaob cxoahh (Ta6A. 2). 

rlpouecc onAOAOTBopeHHH MaxporaMeT npoxoAHT eAHHoo6pa3Ho y Bcex 
bhaob (pnc. 1, ll \ 2, 11 \ 3, 11 ). B 3to >Ke BpeMH perHCTpnpyiOTCH nepBbie 


Ta 6 ji h u a 2 

Mopc})OMeTpHqecKHe npH3H3KH raMeT h ookhhct 3 bhaob reMonpoTeycoB ( Haemoproteus) 
Table 2. Morphometric parameters of gametes and ookinetes of three species of Haemoproteus 


npH 3 H 3 KH 

H. balmorali 

H. dolniki 

n 

lim 

X 

m x 

n 

lim 

X 

m- x 

ManporaMeTa 

15 

1 1 



15 




AJiHHa 


6.2—77 

6.7 

0.2 


6—7.4 

6.6 

0.3 

LLJHpHHa 


4.9—7.1 

6 

0.4 


5.2—6.5 

5.8 

0.2 

MHKporaMeTa 

15 




15 




AJiHHa 


10.6—14.3 

12.9 

0.6 


11.1 — 14.2 

13 

0.5 

LLJHpHHa 


0.4—0.6 

0.5 

0.04 


0.4—0.6 

0.5 

0.03 

OoKHHeTa 

15 




4 




AJiHHa 


12—18.6 

14.7 

1 


13.7—18.5 

15.1 

3.2 

LLIHpHHa ' 


2.2—2.9 

2.6 

0.1 


3—3.9 

3.4 

0.5 


Ta 6 jiHua 2 (npodoAMenue) 


npH3H3KH 


H. majoris 


lim 


ManporaMeTa 

15 




AJi HHa 


57—7.7 

6.7 

0.3 

LUHpHHa 

MHKporaMeTa 

15 

5.2—6.1 

5.6 

0.1 

AJiHHa 


11.2—17.2 

13.5 

1.1 

LUHpHHa 

OoKHHeTa 

15 

0.4—0.6 

0.5 

0.04 

AJiHHa 


13.4—15.3 

13.3 

2.8 

LUHpHHa 


2.1—3.2 

2.7 

0.2 


FI p h m e m a h h e. Bee pa3Mepbi AaHbi b MHKpoMeTpax. 
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3 HroTbi. 3nroTbi y H. dolniki h H. majoris Mop^OAornqecKH Hejib3H OTAHqHTb 
ot MaKporaMeT (pnc. 2, 11, 12 ; 3, 11, 12). MaKporaMeTbi h 3HroTbi y 3 thx 
bhaob mo>kho AH(j)(})epeHUHpoBaTb c HeKOTopbiMH AonymeHHHMH jiHiiib no Bpe- 
MeHH hx noHBJieHHH. 3nroTbi H. balmorali (pnc. 1, 12) coAepwaT OAHy KpynHyio 
BaKyojib, KOTopan OTcyTCTByeT b ManporaMeTax (pnc. 1, 4, 11). 

TpaHC(})opMauHH 3HroTbi b ooKHHeTy y H. balmorali, H. dolniki h H. majoris 
npoxoAHT no oahoh cxeMe. OopMHpoBaHHe ooKHHeTbi HaqHHaeTCH c noHBJieHHH 
najibueBHAHoro Bbipocra, pacnojio>KeHHoro no KacaTejibHon k ocHOBHOMy Tejiy 
ooKHHeTbi (pnc. 1, 13; 2, 13; 3, 13). Flo Mepe pocTa ooKHHeTbi 3 tot BbipocT 
yBejinqnBaeTCH b pa3Mepax h AaeT Haqajio nepeAHeMy (annKajibHOMy) KOHuy 
ooKHHeTbi (pnc. 1, 14 ; 2, 14; 3, 14). Ha npoTHBonojio>KHOM KOHue y cpeAHe- 
BbipocuiHx ooKHHeT OTMeqaeTcn cKonjieHne nnrMeHTHbix rpaHyA. Y c(})opMHpo- 
BaBuiHxcn ooKHHeT nnrMeHT BMecTe c npnjieraiomHM yqacTKOM UHTonjia3Mbi 
OTAejineTcn b BHAe ocTaToqHoro TeAa (pnc. 1, 15; 2, 15; 3, 15). noAHOCTbio 
c(})opMHpoBaHHbie ooKHHeTbi HMeiOT yAAHHeHHO-qepBeo6pa3Hyio (f>opMy. Hx pa3- 
Mepbi y H3yqeHHbix bhaob npaKTnqecKH coBnaAaiOT (Ta6ji. 2). OoKHHeTbi 
coAep>KaT HecKOjibKO qeTKO pa3AHHHMbix BaKyoAefi (pnc. 1, 16; 2, 16; 3, 16). 
Otmcthm, qTO BanyoAH y H. dolniki h H. majoris hohbahiotch AHinb Ha ct3ahh 
cpeAHec(J)opMHpoBaHHOH ooKHHeT bi (pnc. 2, 15; 3, 15), b to BpeMH KaK y H. bal¬ 
morali ohh OTMeqeHbi y>Ke Ha ct3ahh 3HroTbi (pnc. 1, 12). 

Bhaob bi e pa3AHqnn b (j)opMHpoB3HHH HeKOTopbix 
c t a a h h pa3BHTHH reMonpoTeHA in vitro bo b p e m e h h. 
XlaHHbie o cKopocTH raMeToreHe3a, (|)opMHpoBaHHH 3htot h ooKHHeT npn- 
BeAeHbi b Ta6A. 1. 

TaMeToreHe3 y Bcex bhaob npoxoAHT oqeHb ObiCTpo h npHMepHO c OAHHaKO- 
boh cKopocTbio. B HHTepBaAe 1—5 mhh nocAe 3Kcno3HUHH KpOBH, coAepwamen 
3peAbie raMeTOUHTbi Ha B03Ayxe, perHCTpnpyiOTCH Manpo- h MHKporaMeTbi. 
B 3 to >Ke BpeMH y H. balmorali h H. majoris OTMeqaeTCH onAOAOTBopeHHe 
h noHBAHiOTCH nepBbie 3HroTbi. Y H. dolniki npouecc onAOAOTBopeHHH oOHapy- 
>KeH AHiiib qepe3 30 mhh, HecMOTpn Ha to hto raMeTbi y 3Toro bh Aa (})opMHpyK)TCH 
b TeqeHHe 1 mhh nocAe 3Kcno3HUHH kpobh Ha B03Ayxe (Ta6A. 1). Otmcthm, 
OAHaKO, qTO HHTeHCHBHOCTb 3apa>KeHHH nTHU p33AHqHbIMH BHAaMH reMOnpOTeHA 
OTAHqaeTCH. HaHMeHbUiaH HHTeHCHBHOCTb HHBa3HH 3aperHCTpnpOBaHa B KpOBH 
3n6AHKa, 3apa>KeHHoro H. dolniki. B stoh cbh3h HeH36e>KHbi pa3AHqnn b koh- 
ueHTpauHH raMeT b eAHHHue pacTBopa in vitro y Bcex H3yqeHHbix bhaob, hto 
npennTCTByeT npoBeACHHio AeTaAbHbix mokbhaobhx cpaBHeHHH b ckopocth 
nOHBAeHHH 3HTOT. 

MeTKHe pa3AHHHH BbiHBAeHbi b OTHOuieHHH BpeMeHH TpaHC(|)opMauHH onpyr- 

AOH 3HrOTbI B yA^HHCHHyiO OOKHHCTy. HaH 60 Aee ObICTpO pa3BHBaiOTCH OOKH- 
HeTbl H. majoris (Ta 6a. 1). HaqaAbHbie ct3ahh (f)opMHpoBaHHH ookhhct 3Toro 
BHAa 3aperHCTpnpoBaHbi qepe3 45 mhh, a noAHOCTbio c(f>opMHpoBaHHbie ooKH¬ 
HeTbi qepe3 6 q nocAe 3Kcno3Hu,HH kpobh Ha B03Ayxe. HaqaAbHbie cthahh 
(J)opMHpoBaHHH ookhhct y H. balmorali h H. dolniki OTMeqeHbi b nepnoA c 3 
AO 6 q, a noAHOCTbio c(})opMHpoBaHHbie ooKHHeTbi qepe3 48 q. TaKHM o6pa30M, 
CTaAHH «noKon» y 3htot H. majoris Kopoqe, qeM y H. balmorali h y H. dolniki 
npHMepHO B 4 H 8 pa3 COOTBeTCTBeHHO. FIOAHOCTblO C(J)OpMHpOBaHHbie OOKHHeTbl 
y H. majoris hohbahiotch npHMepHO b 8 pa3 ObicTpee, qeM y H. balmorali 
h H. dolniki (Ta6A. 1). 

Pa3BHTne in vitro H. balmorali , BbiAeAeHHoro H3 kpobh MyxoAOBKH-necT- 
pyuiKH (ceM. Muscicapidae) h AyroBoro qenaHa (ceM. Turdidae), npoxoAHT 
eAHHOo6pa3HO h coBnaAaeT bo Bcex act3ahx (pnc. 1, Ta6A. 1). 
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T a 6 ji h u a 3 

OcHOBHbie OTjiHMHTejibHbie npH3H3KH raMeT, 3 htot h ooKHHeT y Haemoproteus balmorali, H. belopolskyi, 
H. dolniki, H. fringillae, H. majoris, H. pallidus, H. tartakovskyi npH pa3BHTHH in vitro 

Table 3. Main diagnostic signs of gametes, zygotes and ookinetes of Haemoproteus balmorali, 
H. belopolskyi, H. dolniki, H. fringillae, H. majoris, H. pallidus, H. tartakovskyi during 

the development in vitro 

1 (7). CpeaHHH /yiHHa MHKporaMeT 6ojiee 10 mkm. 

2 (8). 3HroTbi He co,nep>KaT KpynHbix BaKyojien. 

3 (11). Cpe/iHHH zuiHHa c(j3opMHpoBaHHbix ooKHHeT MeHee 17 MKM. 

4 (12) . OoKHHeTbi c ocTaTOMHbiM TejiOM npu TeMnepaType 18—20 °C cjjopMHpyioTCH MeHee qeM qepe3 


12 q. 

5 (6). Cpe/iHHH uiHpHHa c^opMHpoBaHHbix ooKHHeT Oojiee 2.5 mkm H majoris 

6 (5). CpeAHHH mnpHHa c^opMHpoBaHHbix ooKHHeT MeHee 2.5 mkm H. belopolskyi 

7 (1). CpeAHHH /yiHHa MHKporaMeT MeHee 10 mkm H. pallidus 

8 (2). 3HroTa cojiep>KHT KpynHyio BaKyojib. 


9 (10). TlajIbUeBHAHblH BbipOCT Ha HaqaJIbHOH p33BHTHH OOKHHeTbl HMeeTCH 

H balmorali 

10 (9). ITajibueBHAHbiH BbipocT Ha HaqaJIbHOH CTa/iHH pa3BHTHH ooKHHeTbi OTcyTCTByeT 

H. fringillae 

11 (3). Cpe^HHH ^jiHHa ccJjopMHpoBaHHbix ooKHHeT 6ojiee 17 mkm H tartakovskyi 

12 (4). OoKHHeTbi c ocTaTOMHbiM TejiOM npn TeMnepaType 18—20 °C (JjopMHpyioTCH Oojiee qeM qepe3 

12 q H. dolniki 


OBCy>KAEHHE 

raMeToreHe3, onjiOAOTBopeHne, cj)opMHpoBaHHe 3nroTbi h ooKHHeTbi y reMO- 
npoTeHA nTHu b CTaHAapTHbix ycjiOBnnx in vitro H3yqeHbi y Haemoproteus 
fringillae, H. belopolskyi Valkiunas, 1989, H. tartakovskyi Valkiunas, 1986, 
H. pallidus Valkiunas et Iezhova, 1991 (BajibKiOHac, E>KOBa, 1993). Flpn 3tom 
onpeAejieHbi npn3HaKH, KOTopbie MoryT 6biTb ncnojib30BaHbi /yin paciunpeHnn 
xapaKTepncTHKH bhaob. B HacTonmen pa6oTe 3to nccjieAOBaHHe AonojiHeHO 
BHAaMH reMonpoTenA, raMeTOUHTbi KOTopbix noxo>KH, a BHAOBan AH(|)(|)epeHUHa- 
uhh cjio>KHa h Tpe6yeT onpeAejieHHbix HaBbiKOB. CpeAH 3thx bhaob — H. bal¬ 
morali, H. dolniki, H, majoris. KpoMe Toro, noBTopHO HCCJieAOBaH npouecc 
pa3BHTHH in vitro H. fringillae — OAHoro H3 Han6ojiee qacTO OTMeqaeMoro 
y Bopo6bHHbix nTHU BHAa reMonpoTeHA, onpeAejieHne KOToporo npeACTaBJineT 
cjio>khocth Aa>Ke aah cneunajiHCTOB. Ha3BaHHe H. fringillae MHoroKpaTHO 
Hcnojib30Bajiocb aah o6o3HaqeHHH MHornx napa3HTOB, BbiHBJieHHbix y Bopo6bH- 
Hbix (Passeriformes) nTHu pa3JiHHHbix ceMencTB (Bishop, Bennett, 1992). 
OnydJiHKOBaHHoe HeAaBHO nepeonncaHne raMeTOUHTOB H. fringillae BecbMa 
cxeMaTHMHO (Burry-Caines, Bennett, 1992) h npo6jieMy onpeAejieHHH BHAa He 
CHHMaeT. FIohck qeTKHx BHAOBbix xapaKTepHCTHK H. fringillae npeACTaBjmeT 
TeopeTHqecKHH HHTepec, Ta k KaK TaKOBbie a aiOT B03MO>KHOCTb onpeAejiHTb 
MecTO 3Toro LLinpoKO pacnpocTpaHeHHoro napa3HTa b CHCTeMe poACTBeHHbix 
BHAOB, napa3HTHpyK)mHX y BOpo6bHHbIX nTHU, H Ha 3TOH OCHOBe peuiHTb PHA 
TaKcoHOMHqecKHx npo6jieM. 

ZteTajibHbie HJiJiiocTpauHH h nepeonncaHne raMeTOUHTOB H. fringillae 
H3 KpoBH THnoBoro no3BOHOHHoro xo3HHHa (3h6jihk) Ony6jIHKOBaHbI paHee 
(BajibKiOHac, E>KOBa, 1992a, 19926). CpeAH ochobhmx OTJiHMHTejibHbix oco6eH- 
.HOCTeft raMeTOUHTOB H. fringillae c/ieAyeT npe>KAe Bcero OTMeTHTb pa3JiHMHH 
B CTpoeHHH Manpo- H MHKpOraMeTOUHTOB, a T3K>Ke HaAHMHe BbipOCUJHX Manpo- 
raMeTOUHTOB, He 3anojiHHK>mHx nojnoca 3apa>KeHHbix spHTpouHTOB. 3th npn- 
3HaKH, no HarneMy mhchhio, BecbMa xapaKTepHbi aah H. fringillae h OTJinqaiOT 
bha ot tbkhx noxo>KHx napa3HTOB, KaK H. dolniki h H. majoris. KpoBb 3h6jih- 
kob, coAep>Kaman THnnnHbie raMeTOUHTbi H. fringillae , Hcnojib30Bajiacb aah 
H3yqeHHH pa3BHTHH napa3HTa in vitro. nojiyneHHbie HOBbie AaHHbie no raMeTO- 
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reHe 3 y, (J)opMHpoBaHHio 3HroTbi h ooKHHeTbi bo Bcex AeTajinx coBnajin c pe- 
3 yjibTaTaMH Hamero 6 ojiee paHHero HccjieAOBaHHH (BajibKioHac, E>KOBa, 1993). 
CpeAH xopomnx npH 3 HaKOB, xapaKTepH 3 yiomHx H. fringillae , cjieAyeT npe>KAe 
Bcero OTMeTHTb Hajinqne b 3HroTax oahoh KpynHOH BaKyojiH h rpyuieBHAHyio 
(KerjieBHAHyio) (})opMy cpeAHeccfiopMHpoBaHHbix ooKHHeT, KOTopbie pa3BHBaiOTCH 
6e3 o6pa30BaHHH najibueBHAHoro BbipocTa. 

H. dolniki h H. majoris noxo>KH Ha H. fringillae no CTpoeHHio raMeTO- 
UHTOB. Pa3JlHHHH Me>KAy BH^aMH CBOAHTCH npe>KAe Bcero K AeTajlHM B33HMO- 
OTHomeHHH nejuiHKyjibi Bbipocmnx raMeTOUHTOB c «o 6 ojioqKon» 3apa>KeHHbix 
apnTpouHTOB (BajibKiOHac, E>KOBa, 1992a, 19926). 3th npH 3 HaKH 3aqacTyio 
HmopHpyiOTCH npn onpeAejieHHH bhaob (Bennett, Peirce, 1988). H 3 yqeHne 
pa 3 BHTHH napa3HTOB in vitro no3BOjineT 6e3oniH6oqHO oTjinqHTb H. dolniki 
h H . majoris ot H . fringillae no HajiHqnio b 3nroTe noc/ieAHero BHAa oahoh 
KpynHOH qeTKO Bbipa>KeHHOH BaKyojiH, KOTopan b 3HroTax H . dolniki h H . majoris 
OTcyTCTByeT. 3th AaHHbie, c oahoh CTopoHbi, Harjin^HO CBHAeTejibCTByiOT 06 
HH(J)opMaTHBHOCTH Hcnojib30BaHHH ocoOeHHocTeft pa3BHTHH reMonpoTeHA in vitro 
AAH paCHJHpeHHH AH3rH030B BHAOB, a C ApyrOH, — nOATBep>KAaiOT Heo 6 xOAH- 
MOCTb 6 ojiee TmaTejibHoro aHajiH3a h Hcno;ib30BaHHH AeTajieH b CTpoeHHH 
raMeTOUHTOB npn onncaHHH bhaob. 

Ba>KHo OTMeTHTb, hto TpaHC(})opMauHH in vitro raMeTOUHTOB H . balmorali , 
pa3BHBaiomHxcn y pa3JinqHbix no3BOHoqHbix xo3neB (MyxoAOBKa-necTpyuiKa 
h jiyroBOH qenaH), npoxoAHT no cahhoh cxeMe h coBnaAaeT bo Bcex AeTajinx. 
CpeAH OCHOBHbIX OTJlHHHTeJlbHblX npH3H3KOB 3T0r0 BHAa BblACJIHM npHCyTCTBHe 
b 3HroTe oahoh KpynHOH BaKyojiH (pHC. 1, 12), a TaK>Ke Hajinqne najibueBHAHoro 
BbipocTa Ha HaqajibHbix 3Tanax TpaHC(})opMauHH 3HroTbi b ooKHHeTy (pnc. 1, 13). 
Flo coqeTaHHio sthx AByx npH3H3KOB H. balmorali mo>kho oTjinqHTb ot Bcex 
bhaob reMonpoTeHA nTHu, pa3BHTHe KOTopbix in vitro b HacTonmee BpeMH 
H3yqeH0. Mop^ojiornn raMeTOUHTOB H. balmorali y MyxojiOBKOBbix (ceM. 
Muscicapidae) h Apo 3 AOBbix (ceM. Turdidae) nTHu HACHTHqHa. Elnpc h BeH- 
HeTT (Peirce, Bennett, 1993) nocjie TmaTejibHoro aHajiH 3 a CTpoeHHH raMeTO¬ 
UHTOB npHnijiH k 3aKjiK)qeHHK), hto H. balmorali Mo>KeT napa3HTHpoBaTb 
y Apo 3 AOBbix nTHu, hto CTaBHjiocb noA coMHeHHe paHee (Bennett e. a., 1991). 
EIojiyqeHHbie HaMH CBeAeHHn o pa3BHTHH in vitro H. balmorali , BbiAejieHHoro 
H3 KpOBH MyXOJIOBKOBbIX H Ap03A0BbIX nTHU, nOATBep>KAaiOT 3Ty TOHKy 3peHHH. 

IlpoBeAeHHbie HccjieAOBaHHn AaioT B03M0>KH0CTb BbiA^JiHTb HaHOojiee UeH- 
Hbie npH3H3KH, oTMeqeHHbie npH pa3BHTHH reMonpoTeHA in vitro, KOTopbie 
MoryT 6 biTb Hcnojib30BaHbi npn onpeAejieHHH bhaob. CpeAH hhx cjieAyeT npe>KAe 
Bcero ynoMHHyTb AAHHy MHKporaMeT, CTpoeHHe 3htot, Mopcj)ojiorHqecKHe oco- 
6 eHHOCTH TpaHC(})OpMaUHH 3HTOTbI B OOKHHeTy, pa3MepbI OOKHHeT, a T3K>Ke 
CKOpOCTb (J)OpMHpOBaHHH OOKHHeTbl. PaCCMOTpHM HX nOApo 6 Hee Ha OCHOBe ASH- 
Hbix, H3Jio>KeHHbix b HacTonmen pa 6 oTe, a TaK>Ke HeKOTopbix paHee onyOjiHKo- 
BaHHbix MaTepnaAOB (Baker, 1963, 1966; BajibKiOHac, E>KOBa, 1993). 

ZU HHa MHKporaMeT y OojibuiHHCTBa H3yqeHHbix bhaob reMonpoTeHA nTHu 
BapbnpyeT b npeAejiax 10 — 18 mkm. CaMbie KopoTKHe MHKporaMeTbi (b cpeA- 
HeM MeHee 10 mkm) xapaKTepHbi jxjih H. pallidus, a caMbie AJiHHHbie (b cpeAHeM 
6ojiee 20 mkm) BbinBjieHbi y H. palumbis Baker, 1966. 

Pa3Mepbi MaKporaMeT y Bcex H3yqeHHbix bhaob npaKTHqecKH coBnaAaiOT. 
BMecTe c TeM pa3Mepbi raMeTOUHTOB y mhothx bhaob cymecTBeHHO OTjinqaioTCH. 
3th AaHHbie asiot ocHOBaHHe npeAnojiaraTb, hto Ha ct3ahh npeAuiecTByiomeH 
onjiOAOTBopeHHio HMeeT MecTo BbipaBHHBaHHe pa3MepoB MaKporaMeT. 

B 3HroTax H. balmorali h H. fringillae npncyTCTByeT OAHa KpynHan 
BaKyojib, KOTopyio He yAaBajiocb HaOjnoAaTb b 3HroTax Apyrnx bhaob. HajiHune 
BaKyojiH b 3HroTax — xopomnn AnarHOCTHqecKHH npH3H3K H . balmorali h 
H. fringillae. 

Flo Mop(})OJiorHH napa 3 HTOB Ha HaqajibHOH ct3ahh TpaHC(})opMauHH 3HroTbi 
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b ooKHHeTy H3yMeHHbie bh jxu mo>kho pa3AejiHTb Ha 3 ocHOBHbie rpynnbi. B nep- 
Byio Han6ojiee 6ojibmyio rpynny bxoaht H. balmorali, H. belopolskyi, H. dol- 
tiiki, H. majoris, H. tartakovskyi. OopivinpoBaHne ooKHHeTbi y 3 thx napa3HTOB 
HaHHHaeTCH c noHBJieHnn najibueBHAHoro BbipocTa. Bo BTopyio rpynny bxoaht 
H. fringillae. Y 3Toro BH/ta b cpe/men qacrn 3nroTbi nonBjineTcn kopotkhh 
T ynOH BbipOCT, KOTOpblH BblTHTHBaeTCH H npH/taeT ({)OpMHpyK)meHCH OOKHHeTe 
rpyuieBHAHyio (KerjieBHAHyio) ({)opMy. B TpeTbio rpynny bxoaht H. pallidus. 
OopMHpoBaHHe ooKHHeTbi H. pallidus n/teT 6e3 o6pa30BaHnn KaKnx-jin6o 
qeTKO Bbipa>KeHHbix BbipocTOB. TpaHC^opMHpyiomaHCH ooKHHeTa 3Toro napa- 
3HTa npno6peTaeT TpeyrojibHyio cjiopMy h njiaBHO BbiTnrnBaeTCH. 

Flo CKopocm (J)opMHpoBaHHH ooKHHeT in vitro H3yqeHHbie bham TaK>Ke mo>kho 
ycjiOBHO pa3AejiHTb Ha 3 rpynnbi. Han6ojiee Gbierpo (b TeqeHne 1 q) c{)opMH- 
pyiOTcn ooKHHeTbi H. pallidus , a Han6ojiee Me/meHHO (b TeqeHne 24—48 q) — 
ooKHHeTbi H. dolniki n H. tartakovskyi. npoMe>KyToqHoe nojio>KeHHe Me>KAy 
3thmh jx ByMH rpynnaMH bhaob 3a hhm a iot H. balmorali, H. belopolskyi, H. frin¬ 
gillae, H. majoris. OoKHHeTbi c ocTaToqHbiM TejiOM y bhaob 3toh rpynnbi 
(J)opMnpyiOTCH npnMepHO b TeqeHne 6 q. 

KoM6nHaunn nepeqncjieHHbix npn3HaKOB y pa3JinqHbix bhaob reMonpoTen/t 
AOBOJIbHO pa3H006pa3Ha n HH(f)OpMaTHBHa, qTO AaeT B03M0>KH0CTb npOBOAHTb 
BHAOByio AH^epeHUHauHK) 6e3 3HaHnn MopcfHDjiorHH raMeTOunTOB b nepnc^epn- 
qecKon KpoBn. 3tot buboa nponjunocTpnpoBaH b Ta6ji. 3. OHa cocTaBjieHa 
b bh jxe onpeAejiHTejibHoro KJiioqa, b kotopom ncnojib30BaHbi rjiaBHbie OTJinqn- 
TejibHbie npn3HaKn paccMaTpnBaeMbix bhaob. H3Jio>KeHHbie b Ta6ji. 3 AaHHbie 
HarJIHAHO AeMOHCTpnpyiOT B03M0>KH0CTb COCTaBJieHHH OnpeAeJIHTeJIH BHAOB 
reMonpoTenA c npnBJieqeHneM /taHHbix no pa3BHTnio napa3HTOB in vitro, qTO 
paHee He 6bijio ncnojib30BaHO. H3yqeHne raMeToreHe3a, (JjopMnpoBaHnn 3n- 
roTbi n ooKHHeTbi b eraHAapTHbix ycjiOBnnx in vitro pacmnpneT CBe^eHnn 
o AHBepreHunn bhaob n MO>KeT 6biTb ncnojib30BaHO b cncTeMaTHKe reMO- 
cnopHAnn. 
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PECULIARITIES OF THE GAMETOGENESIS, ZYGOTE AND OOKINETE 
OF SOME SPECIES OF BIRD HAEMOPROTEIDS (HAEMOSPORIDIA: 
HAEMOPROTEIDAE) FORMATION IN VITRO 

G. A. Valkiunas, T. A. Iezhova 

Key words: Haemoproteus, gametogenesis, zygote, ookinete, birds. 

SUMMARY 

Observations were made through examination of thin blood films which were prepared 
at appropriate intervals from citrated fresh blood of infected birds. The comparative description 
of gametogenesis, zygote and ookinete formation of Haemoproteus balmorali, H. dolniki, 
H. majoris under the light microscope is given. The most informative signs, which can be used 
for haemoproteid systematics, were determined and compared with such signs of H. belopolskyi, 
H. fringillae, H. pallidus, H. tartakovskyi (BajibKioHac, E>KOBa, 1993). Among them the micro¬ 
gamete length, zygote structure, morphological peculiarities of developing ookinete as well 
as the rate of ookinete formation can be pointed out first of all. 

H. pallidus microgametes are nearly twice shorter than the microgametes of other species. 
A large clear vacuole is formed in zygote of H. balmorali and H. fringillae only. The majority 
of diagnostic features have the developing ookinetes. Three types of initial stages in ookinete 
formation were distinguished. The first type is characteristic of Haemoproteus balmorali, 
H. belopolskyi, H. dolniki. H. majoris and H. tartakovskyi. Ookinete formation in these species 
starts with the appearance of thin long digital growth. In the course of development this growth 
increases in size and gives the beginning to the apical end of ookinete. The second type 
is characteristic of H. fringillae. In this species a short blunt growth appears in the middle 
part of the parasite. The growth stretches itself and the forming ookinete is put into the shape 
of a pear. The third type is observed in H. pallidus. Ookinete formation in H. pallidus occurs 
without the development of any expressed growths. In the process of transformation the ooki¬ 
nete of this species acquires a triangle form. One side of the «triangle» accumulates some 
pigment and the opposite angle becomes prolonged, thus giving the beginning of ookinete. 
There were clear differences between haemoproteid species on the rate of ookinete formation. 
The ookinetes of H. balmorali, H. belopolskyi, H. fringillae, H. majoris are formed for about 
12 times more slowly than H. pallidus ones, and for about 6 times more rapidly than H. dolniki 
and H. tartakovskyi ones. 

The peculiarities of gametogenesis, zygote and ookinete formation under the stable 
conditions in vitro can be used as usefull additional sings for determination of haemopro¬ 
teid species. 
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